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TITLE OF THE INVENTION 

INFORMATION MANAGEMENT APPARATUS AND METHOD 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an information management 
apparatus, and more particularly to an information management 
apparatus for managing service -related information in a system in 
which a plurality of electronic apparatuses are linked via a network 
10 so as to work in liaison with each other to implement a desired service . 

2 . Description of the Background Related Art 

[0002] Conventionally, there have been services implemented via 
the Internet. In an exemplary service, the user uses a personal 

15 computer to access the host of the service to acquire an application. 
In such a service, the service provider registers access addresses 
of hosts used for providing services in a directory- type search 
service. The user who wishes to receive a service accesses and 
searches the directory- type search service for an access address 

20 of the host which provides a desired service, thereby obtaining the 
access address of the host of the desired service. Thereafter, the 
user who wishes to receive the service accesses the host to download 
an application, for example. A standardized technology of such a 



directory- type search service is disclosed in Tom Bellwood et al. , 
"UDDI Version 3.0" , July 19, 2002, searched via the Internet ate 
http : // Juddi . org/pubs/uddi-v3 . 00-published-20020719 . htm)_ on 
April 25, 2003. 

[0003] In recent years, a number of mobile or stationary consumer 
electronics (CEs) capable of connecting to the Internet have appeared 
in the market. Such electronics are able to communicate with each 
other via the Internet, and therefore can be used in various manners 
which were not possible before . For example, it is conceivable that 
the user controls a plurality of apparatuses owned by him/herself 
so as to be linked with each other and downloado download an application 
to each apparatus in which the application is activated so as to 
work in liaison with the one in another other apparatus to implement 
a service. Hereinafter, a service implemented in this manner is 
referred to as a "horizontal service 11 . In an exemplary horizontal 
service, the user uses a mobile phone or the like to program , via 
the Internet, a VCR located at home to record a preselected TV program 
via the Internet . 

[0004] As is apparent from the above, in the horizontal service, 
a plurality of apparatuses are used for implementing one service. 
Accordingly , in order to search a service which can achieve the user 1 s 
goal , the user is required to search a service which can be implemented 
by a combination of apparatuses owned by him/herself. 



[0005] However, there is no conventional system which is able 
to search for the above-described horizontal service by a combination 
of apparatuses owned by the user. Therefore, the user is not able 
to readily search for a horizontal service which can achieve the 
5 user's desired goal. 

[0006] Further, in the horizontal service, it is necessary to 
install a necessary application into a plurality of apparatuses to 
be used in the service. Accordingly, the user is required to access 
the host of the service to download the necessary application into 
10 each of the apparatuses, resulting in an increase in the number of 
accesses to the host of the service provider and an increase in 
communication load on the network. 

BRIEF SUMMARY OF THE INVENTION 
15 [0007] Therefore, an object of the present invention is to provide 
a service search system which allows a search for a horizontal service 
to be readily performed. 

[0008] Another object of the present invention is to provide a 
service search system capable of reducing the number of accesses 
20 to a server and thereby to reduce communication load on the network. 

[0009] The present invention has the following features to attain 
the object mentioned above. 

[0010] The present invention is directed to an information 



management apparatus for managing service -related information in 
a system in which a plurality of electronic apparatuses are linked^ 
via network^ so as to work in liaison with each other to implement 
a desired service. Specifically, the apparatus includes: a 
service-specific information acquisition section for acquiring 
service- specif ic information which is related to a combination of 
types of electronic apparatuses required for implementing a service; 
a storage section for storing at least one piece of service-specific 
information acquired by the service-specific information 
acquisition section; an apparatus-specific information acquisition 
section for acquiring apparatus- specif ic information which is 
related to each of the plurality of electronic apparatuses ; a request 
reception section for receiving search requests from the electronic 
apparatuses; a search section for, in response rcoponoivc to a search 
request received by the request reception section, searching for 
the service, which can be implemented by the electronic apparatuses, 
based on the service- specif ic information stored in the storage 
section and the apparatus -specific information acquired by the 
apparatus-specific information; and a transmission section for 
transmitting to the electronic apparatuses a search result which 
is information indicating a listing of services which can be 
implemented by the electronic apparatuses. 

[0011] Further, the service-specific information may further 




contain information related to an application that is operable on 
each of the electronic apparatuses and is used for implementing the 
service . 

[0012] Furthermore, the information management apparatus may 
5 further include an update notification section for, if the information 
related to the apparatus indicates an update of the application, 
notifying the electronic apparatuses that the application has been 
updated . 

[0013] Further still, the information management apparatus may 
10 further include an application acquisition section for, if the 
information related to the application indicates that an updated 
version of the application is available , acquiring the updated version 
of the application, wherein when the electronic apparatuses are 
notified of the update of the application, if the electronic 
15 apparatuses provide the transmission section with a notice for 
downloading the updated application, the transmission section 
transmits the updated application to the electronic apparatuses. 
[0014] Further still, the information management apparatus may 
further include: a latest application acquisition section for 
20 acquiring a latest application associated with service-specific 
information stored in the storage section; and an application storage 
section for storing the latest application acquired by the latest 
application acquisition section, wherein the transmission section, 
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responsive to a request from the electronic apparatuses, transmits 
to the electronic apparatuses the latest application to be used by 
the electronic apparatuses to implement the service. 
[0015] Further still, a server for managing the service-specific 
5 information may be present on the network, the apparatus -specific 
information acquisition section may acquire the apparatus-specific 
information associated with the electronic apparatuses from the 
electronic apparatuses; and the service- specif ic information 
acquisition section may acquire the service-specific information 

10 from the server. 

[0016] Further still, the information management apparatus may 
further include : an inquiry section for inquiring e£- f rom the server^ 
whether the service-specific information stored in the storage 
section has been updated; and a notification section for, if a result 

15 of the inquiry by the inquiry section indicates an update of the 
service-specific information, notifying the electronic apparatuses 
the service-specific information has been updated. 
[0017] Further still, the inquiry section may make an inquiry 
to the server at regular intervals. 

20 [0018] Further still, the information management apparatus may 
further include an update section for, if a result of the inquiry 
by the inquiry section indicates an update of the service-specific 
information, updating the service-specific information stored in 



the storage section. 

[0019] Further still, the apparatus -specific information 
acquisition section may acquire the apparatus -specific information 
associated with the electronic apparatuses from the electronic 
apparatuses, and the service-specific information acquisition 
section may acquire the service-specific information from the 
electronic apparatuses . 

[0020] Further still, the information related to the combination 
of the types of the electronic apparatuses which is contained in 
the service- specif ic information may be related to a combination 
of models of the electronic apparatuses, the information management 
apparatus may further include a specification section which refers 
to the service- specif ic information stored in the storage section 
and related to the service to be implemented by the electronic 
apparatuses, and specifies a model of one electronic apparatus which 
works in liaison with another electronic apparatus to implement the 
service-, and the The transmission section may transmit information 
which indicates the electronic apparatuses specified by the 
specification section^ to the electronic apparatuses which are used 
to implement the service. 

[0021] Further still, the information management apparatus may 
further include: a cease confirmation section for confirming the 
presence or absence of a ceased service corresponding to the 



service-specific information stored in the storage section; and a 
request section for, if the cease confirmation section determines 
that there is the a ceased service among services associated with 
the service-specific information stored in the storage section, 
requesting the electronic apparatuses^ having stored therein an 
application associated with the ceased service^ to delete the 
application therefrom. 

[0022] Further still, the information management apparatus may 
further include: a cease conf irmation section for confirming the 
presence or absence of a ceased service corresponding to the 
service-specific information stored in the storage section; and a 
deletion section for, if the cease confirmation section determines 
that there is the ceased service among services associated with the 
service- specif ic information stored in the storage section, deleting 
the service-specific information associated with the ceased service 
from the storage section. 

[0023] Further still, the information management apparatus may 
further include: an apparatus-specific information storage section 
for storing the apparatus- specif ic information acquired by the 
apparatus -specific information acquisition section; and an 
information deletion section for, responsive to a request from the 
electronic apparatus, deleting the apparatus -specific information 
stored in the apparatus -specific information storage section. 
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[0024] Further still, the information deletion section, 
responsive to the request from the electronic apparatuses may delete 
the apparatus -specific information while deleting service-specific 
information related to services for which the electronic apparatuses 
associated with the deleted apparatus -specific information are used 
from among service- specif ic information related to services which 
can be implemented by the electronic apparatuses. 

[0025] Further still, when an additional electronic apparatus 
is newly added anew to the system, the apparatus-specific information 
acquisition section may acquire^ from the additional electronic 
apparatus^ information related to a user of the additional electronic 
apparatus together with the apparatus -specific information—^ a-nd 
the The information management apparatus may further include : a user 
information management section for managing user- related 
information; a user authentication section for determining 
whether to register the apparatus -specific information acquired by 
the user information management section using the user- related 
information managed by the user information management section and 
the user-related information acquired by the apparatus-specific 
information acquisition section; and an apparatus -specific 
information storage section for, if the user authentication section 
determines to register the apparatus -specific information, storing 
the apparatus -specific information acquired by the 




apparatus- specif ic information acquisition section. 
[0026] Further still, the information management apparatus may 
further include: an apparatus-specific information storage section 
for storing apparatus-specific information transmitted from and 
5 associated with the electronic apparatuses; and an apparatus 
determination section for determining whether the 
apparatus -specific information corresponding to the electronic 
apparatuses associated with the service- specif ic information 
obtained by the search section is stored in the apparatus -specific 

10 information storage section. 

[0027] Further still, the information management apparatus may 
further include an absent electronic apparatus notification section 
for, if the apparatus determination section determines that the 
apparatus -specific information corresponding to a type of an 

15 electronic apparatus associated with the service-specific 
information obtained by the search section is not stored in the 
apparatus- specif ic information storage section, notifying the 
electronic apparatuses, which have provided a search request, of 
the type of the electronic apparatus corresponding to the 

20 apparatus- specif ic information which is not stored in the 
apparatus- specif ic information storage section. 

[0028] Further still, if the apparatus determination section 
determines that the apparatus- specif ic information corresponding 

10 



to the type of the electronic apparatus associated with the 
service- specif ic information obtained by the search section, the 
storage section may not store the service- specif ic information 
obtained by the search section. 

[0029] Note that the present invention is directed not only to 
the information management as described above, but also to a method 
of managing information in the information management apparatus. 

According to the present invention, a listing of services 
which can be implemented by the user's electronic apparatus is 
transmitted to the electronic apparatus, and therefore the user is 
able to readily search for implementable horizontal services. 
[0030] Further, the electronic apparatus is notified through 
application- related information that an application has been updated, 
and therefore the electronic apparatus is able to recognize that 
the application has been updated. 

[0031] Furthermore, the information management apparatus has an 
updated application stored therein and transmits the updated 
application to the electronic apparatus if necessary, and therefore 
the electronic apparatus is able to automatically acquire a latest 
application. Accordingly, there are no cases where the user is not 
able to receive a service for the reason that an application stored 
in the electronic apparatus has not been updated. 
[0032] Further still, the user acquires the latest application 
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before implementing a service, and therefore if by any possibility, 
a malfunction occurs at the time of implementing the service, it 
occurs not for the reason that the application is of a previous version . 
[0033] Further still, the information management apparatus 
regularly inquire inquires from e#-the server^ whether there is update 
information related to each service—^ and thcrcf orc Theref ore the 
user is able to check the update information for all electronic 
apparatuses at one time . Moreover, the user is not required to access 
the server to check the update information for individual electronic 
apparatuses, and therefore load on both the server and communication 
lines can be reduced. 

[0034] Further still, the regular inquiries allow the user to 
regularly acquire the update information. 

[0035] Further still, the presence of the update section allows 
the service- specif ic information stored in the information 
management apparatus to be always kept updated. Accordingly, the 
user is able to acquire the latest information about services, which 
can be received by the electronic apparatus, from the information 
management apparatus at any desired time. 

[0036] Further still, the user's electronic apparatus receives 
information about another electronic apparatus, which works in 
liaison with the user 1 s electronic apparatus to implement a service, 
at the time of implementing the service, and therefore the user is 
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able to know which electronic apparatus is used in liaison with the 
user's electronic apparatus. 

[0037] Further still, if a service is ceased, the electronic 
apparatus is requested to delete an application related to the ceased 
service-^ and — therefore Therefore, unnecessary information is 
automatically deleted from the electronic apparatus, 
[0038] Further still, if a service is ceased, service-specific 
information related to the service is deleted, and therefore 
unnecessary information is automatically deleted from the 
information management apparatus. 

[0039] Further still, the apparatus -specific information is 
deleted in accordance with a request from the electronic apparatus-r^ 
and therefore Therefore, the information management apparatus is 
prevented from accumulating unnecessary information. 
[0040] Further still, the apparatus -specific information is 
deleted together with service-specific information associated 
therewith, and therefore the information management apparatus is 
prevented from accumulating unnecessary information. 
[0041] Further still, user authentication is performed 
simultaneously with registration of the apparatus- specif ic 
information-^ and therefore Therefore, it is possible to prevent 
unauthorized access from unregistered electronic apparatuses to the 
information management apparatus. 
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[0042] Further still, the user 1 s electronic apparatus is notified 
of a type of an absent electronic apparatus required for implementing 
a service, and therefore the user is able to recognize the type of 
an electronic apparatus required for the service. Moreover, the 
service provider is able to facilitate proliferation of electronic 
apparatuses . 

[0043] Further still, if a service cannot be implemented for the 
reason of an absence of an electronic apparatus, the storage section 
does not store service- specif ic information related to the service-^ 
and thcrcf orc Theref ore, the information management apparatus is 
prevented from accumulating unnecessary information. 
[0044] These and other objects, features, aspects and advantages 
of the present invention will become more apparent from the following 
detailed description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] FIG. 1 is a block diagram showing an exemplary structure 
of an entire service search system according to a first embodiment 
of the present invention; 

FIG. 2 is a table showing exemplary apparatus -specific 
information; 

FIG. 3 is a table showing exemplary service 

14 



specif ic- information according to the first embodiment of the present 
invention; 

FIG. 4 is a block diagram schematically illustrating the 
service search system according to the first embodiment of the present 
invention; 

FIG. 5 is a flowchart showing an operation for registering 
a new electronic apparatus which is performed by the service search 
system according to the first embodiment; 

FIG. 6 is a flowchart showing operations to be performed 
by the service search system^ according to the first embodiment^ 
when an information management apparatus inquires about an update 
of service-specific information; 

FIG. 7 is a flowchart showing an operation to be performed 
by the service search system^ according to the first embodiment^ 
when an electronic apparatus downloads an updated application; 

FIG. 8 is a flowchart showing a portion of an operation 
to be performed by the service search system^ according to the first 
embodiment^ when service X is implemented; 

FIG. 9 is a flowchart showing another portion of the 
operation to be performed by the service search system^ according 
to the first embodiment^ when service X is implemented; 

FIG. 10 is a flowchart showing still another portion of 
the operation to be performed by the service search system^ according 
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to the first embodiment^ when service X is implemented; 

FIG. 11 shows an example of service- specif ic information 
according to a second embodiment; and 

FIG. 12 shows an example of service-specific information 
5 according to a third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS INVENTION 
[0046] (First Embodiment) 

A service search system according to a first embodiment 
10 of the present invention will be described below with reference to 
drawings. FIG. 1 is a block diagram showing an exemplary structure 
of the entire service search system according to the present 
embodiment . 

[0047] The service search system includes electronic apparatuses 
15 l-i to 1-m, electronic apparatuses 2_i to 2_ n , a server 3 which manages 
a portal site (hereinafter, simply referred to as a "portal site 
3") , an information management apparatus 4, a router 5, the Internet 
6, and a mobile telephone network 7. Note that in the following 
descriptions, an electronic apparatus 1 or 2 refers to any one of 
20 the electronic apparatuses l-i to l- m or 2-i to 2_ n . The service search 
system searches for a service , which can be implemented by electronic 
apparatuses owned by the user, from among services intended for an 
electronic apparatus 1 (e.g. , a mobile telephone) and an electronic 
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apparatus 2 (e.g., a VCR) to work in liaison with each other to achieve 
a desired goal (e.g. , the VCR is programmed to record a preselected 
TV program) . Further, the service search system notifies a search 
result to the electronic apparatuses owned by the user . Furthermore , 
5 the service search system allows each of the electronic devices to 
download software required for implementing a service shown by the 
search result. 

[0048] Each of the electronic apparatus l_i to l_ m is implemented 
by, for example, a mobile telephone, a PDA, or the like, and has 

10 a function of downloading software from the portal site 3 and 
implementing the downloaded software, thereby operating an 
electronic apparatus (es) 2. Therefore, each of the electronic 
apparatus l-i to l_ m includes a communication section for downloading 
software, a storage section for storing the downloaded software, 

15 a control section for implementing the stored software, an input 
section for the user to input an instruction, and a display section 
for presenting information to the user. Note that these elements 
are not shown in FIG. 1. 

[0049] Each of the electronic apparatus 2_i to 2_ n is implemented 
20 by, for example, a digital still camera (DSC) , a digital video camera 

(DVC) , a digital television (DTV) , a home server, a set- top box (STB) , 
or an electronic safe deposit box. Each of the electronic apparatus 
2_i to 2_ n has a function of downloading software from the portal 
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site 3 and implementing the downloaded software. A given service 
is implemented in liaison between electronic apparatuses 1 and 2 . 
Similar to the electronic apparatuses l-i to l_ m , the electronic 
apparatuses 2. x to 2_ n each include a communication section for 
downloading software, a storage section for storing the downloaded 
software, a control section for implementing the stored software, 
an input section for the user to input an instruction, and a display- 
section for presenting information to the user. Note that these 
elements are not shown in FIG. 1. 

[0050] Each of the electronic apparatuses l_i to l. m and 2_i to 
2_ n has apparatus-specific information as shown in FIG. 2 stored in 
its storage section. The apparatus -specific information is specific 
and related to individual electronic apparatuses. FIG. 2 is a table 
showing exemplary apparatus-specific information. The 
apparatus-specific information contains an apparatus identifier, 
an apparatus type, and apparatus location information. The 
apparatus identifier is assigned by the information management 
apparatus 4 to each of the electronic apparatuses l_i to l_ m and 2_i 
to 2- n . The apparatus identifier is effective among the information 
management apparatus 4, and the electronic apparatuses l_i to l- m 
and 2-i to 2_ n registered in the information management apparatus 
4 . The apparatus type indicates the type of the electronic apparatus . 
For example, the apparatus type may indicate a model or a function 
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of the electronic apparatus. The apparatus location information 
is address information by which another electronic apparatus can 
access the electronic apparatus. 

[0051] The portal site 3 is a service site which provides services 
5 intended to be implemented by a variety of types of apparatuses via 
the Internet . For example, the portal site 3 is managed and operated 
by the service provider. Specifically, for each available service, 
the portal site 3 manages service-specific information which 
indicates types of electronic apparatuses required for implementing 

10 the service. Further, the portal site 3 has stored therein 
applications by which the electronic apparatuses can implement the 
services. The portal site 3 is operable to, in response to a request 
from an electronic apparatus 1 or 2, transmit an application to the 
electric apparatus 1 or 2 . In order to realize this, the portal 

15 site 3 includes a communication section for transmitting an 
application and the like, a storage section for storing the 
application and service-specific information, and a control section 
for searching for an application requestedby the electronic apparatus 
1 or 2 . Note that these elements are not shown in FIG. 1. 

20 [0052] The service-specific information is now described with 
reference to FIG. 3. The service specific-information contains at 
least information related to a combination of types of electronic 
apparatuses required for implementing the service . FIG. 3 is a table 



showing exemplary service specif ic- information. In FIG. 3, the 
service-specific information contains a service identifier, a 
service -compatible apparatus type, application information, and 
meta information. 

[0053] The service identifier specifies the service itself. If 
the service identifier is described using a namespace, which is a 
character string for specifying the service, the service identifier 
may be represented by, for example, "pana . com/service_x n or may be 
an identifier which can be uniquely identified in a global space. 
For example, the service identifier can be a content ID defined by 
the Content ID Forum (Japan) . 

[0054] The service form is information which indicates the number 
of electronic apparatuses required for realizing the service. 
Specifically, the service form shown in FIG. 3 indicates that service 
X can be implemented by a combination of one electronic apparatus 
in group 1 and one electronic apparatus in group 2 . 
[0055] The service-compatible apparatus type indicates types of 
electronic apparatuses corresponding to roles in the service. 
Specifically, in FIG. 3, DVD recorder types A and B correspond to 
the type of electronic apparatuses having the role of group 1, and 
mobile telephones A and B correspond to the type of electronic 
apparatuses having the role of group 2 . 

[0056] The application information is related to an application 
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to be operated on electronic apparatuses which implement the service . 
The application information contains an apparatus type, an 
application identifier, application location information, a cache 
address, and version information. 

[0057] Electronic apparatuses listed in the service-compatible 
apparatus type are registered in the apparatus type . The application 
identifier specifies applications used by the electronic apparatuses 
registered in the apparatus type. Note that the application 
identifier may be globally unique and described by a URL (e.g., 
pana.com/service_x/apl01.jar) . The application location 

information indicates locations from which the applications are 
downloaded. The cache address indicates addresses at which the 
information management apparatus 4 has cached the applications to 
be operated on electronic apparatuses which implement the service. 
Note that if the information management apparatus 4 has the 
applications cached therein, information for accessing the cache 
may be described in the cache address. The version information is 
related to versions of the applications to be operated on electronic 
apparatuses which implement the service. 

[0058] Note that the service-specific information may be 
structured so as to contain information (a pointer) for accessing 
the application information. Further, the service- specif ic 
information may contain applications to be operated on electronic 
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apparatuses used for implementing a desired service. 
[0059] The meta information contains keyword information for 
specifying the details of the service. 

[0060] Referring to FIG. 1, the information management apparatus 
5 4 manages registered information related to the electronic 
apparatuses l-i to l. m and 2_i to 2_ n connected to a virtual network 
realized by using virtual private network (VPN) technology. 
Specifically, the information management apparatus 4 manages 
apparatus- specific information as shown in FIG. 2 for each of the 

10 electronic apparatuses l_i to l. m and 2_x to 2- n . Further, the 
information management apparatus 4 manages service- specif ic 
information for each service which can be implemented by combinations 
of the registered electronic apparatuses l-i to l. m and 2_i to 2- n . 
In response to a request from an electronic apparatus 1, the 

15 information management apparatus 4 searches for services, which can 
be implemented fey^using the requesting electronic apparatus 1, based 
on the apparatus -specific information and the service- specif ic 
information. Then, the information management apparatus 4 transmits 
a service listing as a search result to the electronic apparatus 

20 1. The information management apparatus 4 is implemented by a home 
server, and includes a storage section for storing information as 
described above, a communication section for communicating with the 
electronic apparatuses l-i to l. m and 2, x to 2_ n and the portal site 



3, and a control section for carrying out, for example, a search 
for information as described above. Note that these elements are 
not shown in FIG. 1. The information management apparatus 4 may 
be incorporated in either one of an electronic apparatus 1, an 
5 electronic apparatus 2, a DSC, a DTV, a home server, an STB, a mobile 
telephone, and a PDA, for example. 

[0061] The router 5 routes, based on a routing table stored therein, 
information received via the Internet 6 to the electronic apparatus 
2 or the information management apparatus 4. Also, the router 5 
10 transmits, based on the routing table, information received from 
the electronic apparatus 2 or the information management apparatus 
4 to the Internet 6 . 

[0062] The Internet 6 is connected among the portal site 3, the 
router 5, and the mobile telephone 7 to enable information exchange 
15 between them. The mobile telephone network 7 is connected among 
mobile telephones and connected to the electronic apparatuses l-i 
to l. m and the Internet 6 . 

[0063] Operations of the thus -structured service search system 
according to the present embodiment will be described below. Each 
20 process described in the following can be implemented by software 
used by a computer or by a hardware circuit specialized for the process . 

[0064] For ease of description, FIG. 4 is referred to for the 
structure of the service search system instead of referring to FIG. 



1. FIG. 4 is a block diagram schematically illustrating the system 
structure shown in FIG. 1. In FIG. 4, an electronic apparatus 1 
corresponds to one of the electronic apparatuses l-i to l- m shown 
in FIG. 1, and is a mobile telephone, for example. An electronic 
apparatus 2 corresponds to one of the electronic apparatuses 2_i to 
2- n shown in FIG. 1, and is a DVD recorder, for example. The portal 
site 3 and the information management apparatus 4 are the same as 
those shown in FIG. 1. Note that the router 5, the Internet 6, and 
the mobile telephone network 7 are not omitted in FIG. 4. 
[0065] As shown in FIG. 4, when more than one electronic apparatus 
is connected to the information management apparatuses 4, a service 
can be provided to the user by operating applications on different 
electronic apparatuses so as to work in liaison with each other. 
[0066] Here, consider an exemplary case where the electronic 
apparatus 1 is a mobile telephone, the electronic apparatus 2 is 
a recording apparatus, such as a DVD recorder, and the information 
management apparatus 4 is a home server. In this case, as an example 
of implementing a service by using two electronic apparatuses— _[i . e . , 
the electronic apparatuses 1 and 2}_, it is conceivable to program 
a DVD recorder located at home to record a preselected TV program 
by means of a mobile telephone located out of home. 
[0067] In such an example, the electronic apparatus 1 is required 
to have an application (i.e., software) for acquiring information 
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required for preselecting a TV program (hereinafter, referred to 
as "program information") and transmitting information for 
programming to record the preselected TV program (hereinafter, 
referred to as "programming information" ) to the electronic apparatus 
5 2. The electronic apparatus 2 is required to have an application 
for receiving the programming information transmitted from the 
electronic apparatus 1 and performing a recording in accordance with 
the programming information . These applications on their respective 
electronic apparatuses are operated so as to work in liaison with 

10 each other to implement a service as described above. 

[0068] However, a possible combination of electronic apparatuses 
for implementing a service may vary depending on the user's system 
environment. If applications for all possible combinations of 
electronic apparatuses are previously installed in each of the 

15 electronic apparatuses, each electronic apparatus is required to 
have a large memory. This is not practical because each electronic 
apparatus is required to have stored in its memory applications for 
unnecessary combinations of electronic apparatuses. 
[0069] Accordingly, in the present embodiment, the information 

2 0 management apparatus 4 for managing the electronic apparatuses 
accesses the portal site 3 having stored therein information used 
for applications on different electronic apparatuses to work in 
liaison with each other to implement various services. 
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Service- related information required by the user is downloaded from 
the portal site 3 as necessary, and registered into the information 
management apparatus 4. Further, if a service is updated at the 
portal site 3 after the registration of the service-related 
information, the information management apparatus 4 detects the 
update of the service, and updates the registered information as 
necessary. Operations of the service search system according to 
the present embodiment are now described below. 

[0070] In the case where an electronic apparatus 1 is newly added 
10 anew to the user's system environment for implementing a service- 
Je.g. , in the case where a mobile telephone is newly purchased anew ) , 
in order to associate the mobile telephone with the environment (a 
virtual network) for allowing electronic apparatuses (which are 
registered in the information management apparatus 4, in this case) 
15 to implement services, the mobile telephone is required to be 
registered into the information management apparatus 4 . Hereinafter, 
an operation to be performed by the service search system according 
to the present embodiment when an electronic apparatus 1 is registered 
into the information management apparatus 4 is described with 
20 reference to FIG. 5. FIG. 5 is a flowchart showing operations to 
be performed by the electronic apparatus 1 , the information management 
apparatus 4, and the portal site 3 in order to newly register the 
electronic apparatus 1 anew into the information management apparatus 
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4. 

[0071] Firstly, the electronic apparatus 1 acquires address 
information which indicates where the information management 
apparatus 4 is located. Then, the electronic apparatus 1 accesses 
5 and requests the information management apparatus 4 to register the 
electronic apparatus 1 itself into the information management 
apparatus 4, and transmits apparatus -specific information, which 
a-s-is shown in FIG. 2, contains an apparatus identifier, an apparatus 
type, and an apparatus location information, to the information 

10 management apparatus 4 (step SI) . Accordingly, the information 
management apparatus 4 acquires the apparatus -specific information. 
[0072] The information management apparatus 4 having acquired 
the apparatus -specific information registers the acquired 
apparatus-specific information therein (stepSll) . Thereafter, the 

15 information management apparatus 4 provides the electronic apparatus 
1 with a registration completion notice that the acquired 
apparatus-specific information has been registered (step S12) . 
Accordingly, the electronic apparatus 1 receives the registration 
completion notice (step S2) . Upon receipt of the notice, the 

2 0 electronic apparatus 1 displays on its display screen (not shown) 
information that the registration has been completed. This allows 
the user of the electronic apparatus 1 to confirm that the 
apparatus-specific information of the electronic apparatus 1 has 



been registered. Note that by performing user authentication 
simultaneously withregistering the apparatus-specific information, 
it is made possible to prevent the apparatus -specific information 
from being registered by a third party other than the user, thereby 
5 increasing security of the registration. Specifically, when the 
information management apparatus 4 acquires from the electronic 
apparatus 1 information related to the user of the electronic 
apparatus 1 together with the apparatus -specific information, the 
information management apparatus 4 performs user authentication 

10 based on user-related information stored therein and the acquired 
information related to the user of the electronic apparatus 1. If 
the user authentication is successful and thus the information 
management apparatus 4 verifies that the user of the electronic 
apparatus 1 is registered, the information management apparatus 4 

15 stores the acquired apparatus -specific information therein. 

[0073] After having registered the apparatus -specific 
information, the information management apparatus 4 transmits to 
the portal site 3 a search request to search for what service can 
be implemented by using the electronic apparatus 4 in liaison with 

20 another electronic apparatus (step S13) . Specifically, the 
information management apparatus 4 transmits to the portal site 3 
information related to the apparatus type contained in the 
apparatus -specific information of the electronic apparatus 1 



acquired at step Sll. Accordingly, the portal site 3 receives the 
search request . 

[0074] Upon receipt of the search request, the portal site 3 
searches for what service can be implemented by using the electronic 
5 apparatus 1 in liaison with another electronic apparatus (step S21) . 
Specifically, the portal site 3 refers to the field of the 
service- compatible apparatus type of the service-specific 
information as shown in FIG. 3 which is stored in the storage section 
thereof, and presents a listing of service-specific information 

10 containing the electronic apparatus 1 as the apparatus type. 
Thereafter, the portal site 3 transmits a search result (i.e., the 
listing of service-specific information) to the information 
management apparatus 4 (step S22) . Accordingly, the information 
management apparatus 4 acquires the service -specific information 

15 as the search result. 

[0075] Upon receipt of the service- specif ic information as the 
search result, the information management apparatus 4 registers the 
received service- specif ic information into its storage section which 
is not shown- j(e.g. , a hard disc, a memory, etc.)_ (step S14) . Note 

2 0 that the information management apparatus 4 also checks the apparatus 
type (or the service -compatible apparatus type) of the 
service- specif ic information against the apparatus type of 
previously registered apparatus-specific information, and 



determines whether there is a service which can be provided by using 
a plurality of electronic apparatuses registered in the information 
management apparatus 4 . If there is such a service, the information 
management apparatus 4 may check whether the service can be actually 
implemented by the newly registered electronic apparatus 1 registered 
anew and another electronic apparatus 2 . This increases the 
reliability of providing a service when the user actually wishes 
to receive the service. 

[0076] The information management apparatus 4 notifies the user 1 s 
electronic apparatus 1 of the apparatus type of an electronic 
apparatus, which is not included in combinations indicated by the 
apparatus -specific information registered in the information 
management apparatus 4, and service-specific information 
corresponding to the electronic apparatus (step S15) . In this case, 
the information management apparatus 4 may provide the user with 
information about a service which can be provided if a new electronic 
apparatus is introduced. Then, the electronic apparatus 1 displays 
the provided information (step S3) . Regarding the above operations 
at steps S15 and S3, it is conceivable that in the case where there 
are only a mobile telephone and a home server, the home server causes 
the mobile telephone to display a notice related to^ the 
service-specific information as shown in FIG. 3, which indicates 
that if a DVD recorder is purchased anew, it is possible to implement 



a service of programming the DVD recorder located at home to record 
a preselected TV program by means of the mobile telephone located 
out of home. Such a notice facilitates the sale of an electronic 
apparatus to the user. 
5 [0077] Next, operations to be performed by the information 
management apparatus 4 and the portal site 3 when the information 
management apparatus 4 updates the service-specific information are 
described with reference to FIG. 6. FIG. 6 is a flowchart showing 
operations to be performed by the information management apparatus 
10 4 and the portal site 3 when the information management apparatus 
4 updates the service-specific information. 

[0078] Firstly, in order to check whether there is a content of 
the service- specif ic information which has been updated, the 
information management apparatus 4 transmits a request for update 

15 information to the portal site 3 (stepSlOl) . Accordingly, the portal 
site 3 receives the request. Upon receipt of the request, the portal 
site 3 checks whether there is an updated content in the 
service-specific information (step S201) . Thereafter, the portal 
site 3 transmits the update information to the information management 

2 0 apparatus 4 (step S2 02) . Accordingly, the information management 
apparatus 4 receives the update information transmitted from the 
portal site 3 (step S102) . Specifically, at step S101, the 
information management apparatus 4 transmits a service identifier 



contained in the service-specific information stored therein. At 
step S201, the portal site 3 retrieves, from the storage section 
thereof, an updated portion of the service identifier (i.e., any 
updated portions of the service form, the service -compatible 
5 apparatus type, the application information, and the meta 
information) . At step S202, the retrieved portion is transmitted. 
[0079] Note that at step S201, the information management 
apparatus 4 may refer to version information for the date and time 
when the application information is created, thereby checking if 
10 the service-specific information has been updated, and at stepS202, 
an updated portion of the service-specific information may be 
transmitted. 

[0080] Upon receipt of the update information at step S102, the 
information management apparatus 4 updates a content of the 

15 service- specif ic information which corresponds to the update 
information (stepS103) . Then, the information management apparatus 
4 determines whether the updated content of the service-specific 
information is related to an application installed in an electronic 
apparatus and required for implementing the service (step S104) . 

20 If the updated content is related to such an application, the procedure 
proceeds to step S105. On the other hand, if the updated content 
is not related to the application, the procedure returns to step 
S101. 
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[0081] When the updated content is determined as being related 
to the application, the information management apparatus 4 transmits 
update information for notifying that the applicationhas been updated 
to an electronic apparatus 1 or 2 corresponding to the application 
5 (step S105) . Accordingly, the corresponding electronic apparatus 
1 or 2 receives the update information, and downloads an update of 
the application based on the update information. Then, the procedure 
returns to step S101. Note that the operations shown in FIG, 6 may 
be performed at prescribed time intervals if the information 

10 management apparatus 4 and the portal site 3 are able to maintain 
a continuous connection to each other. Alternatively, if it is not 
possible to maintain continuous connection, the operations shown 
in FIG. 6 may be performed for each time point when communication 
between the information management apparatus 4 and the portal site 

15 3 becomes available. 

[0082] Next, an operation to be performed by the system according 
to the present embodiment will be described with reference to a 
flowchart of FIG. 7 and with respect to a case where an electronic 
apparatus 1 or 2 having received the update information transmitted 

2 0 at step S105 downloads the update of the application based on the 
received updated information . The following description is provided 
on the premise that the update information is received by the 
electronic apparatus 1. 



[0083] Firstly, the procedure of FIG. 7 is started when the 
electronic apparatus 1 receives the update information from the 
information management apparatus 4 (step S3 01) . 

[0084] Next, the electronic apparatus 1 displays a message on 
the display screen or the like to prompt the user to decide whether 
it is necessary to update an application corresponding to the update 
information . In response to the message , the user operates the input 
section of the electronic apparatus 1 to input whether it is necessary 
to download an update of the application. In response to the user 1 s 
input, the electronic apparatus 1 determines whether it is necessary 
to download the update of the application (step S3 02) . If it is 
necessary to download the update, the procedure proceeds to step 
S303. On the other hand, if it is not necessary to download the 
update, the procedure is terminated. 

[0085] When downloading is determined to be necessary, the 
electronic apparatus 1 transmits to the portal site 3 a download 
notice for downloading the update of the application (step S3 03) . 
Accordingly, the portal site 3 receives the download notice (step 
S401) . Then, the portal site 3 reads the update of the application 
from the storage section thereof, and transmits the read update to 
the electronic apparatus 1 (stepS402) . Accordingly, the electronic 
apparatus 1 receives the update of the application (step S304) , 
thereby acquiring the update of the application. 
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[0086] Next, operations to be performed by the electronic 
apparatuses 1 and 2, the information management apparatus 4, and 
the portal site 3 will be described with reference to FIGs . 8-10 
and with respect to a case where the electronic apparatuses 1 and 
5 2 work in liaison with each other to implement a service in the service 
search system according to the present embodiment. FIGs. 8-10 show 
a flowchart of operations to be performed by the electronic 
apparatuses 1 and 2, the information management apparatus 4, and 
the portal site 3 when a service is implemented in accordance with 

10 the present embodiment. An exemplary service is described below 
with respect to a case where the electronic apparatuses 1 and 2 are 
a mobile telephone and a DVD recorder, respectively, and the user 
programs the DVD recorder to record a preselected TV program by means 
of the mobile telephone. 

15 [0087] Firstly, the user operates the electronic apparatus 1 to 
designate the apparatus identifier of the electronic apparatus 2 
and to transmit to the information management apparatus 4 a search 
request to search for service-specific information corresponding 
to the designated electronic apparatus 2 (step S5 01) . Accordingly, 

20 the information management apparatus 4 receives the search request. 
Note that the search request may be provided by the user operating 
the electronic apparatus 1 to transmit a keyword to the information 
management apparatus 4^_ and thereby te — cause the information 

35 



management apparatus 4 to search for the service-specific information 
based on the meta information as shown in FIG. 3. 
[0088] Upon receipt of the search request, the information 
management apparatus 4 refers to the search request for the apparatus 
identifier and the apparatus -specific information of the electronic 
apparatus 2, and searches for service- specif ic information 
containing the apparatus type of the electronic apparatus 2 (step 
S601) . Then, the information management apparatus 4 transmits^ to 
the electronic apparatus 1^ the service- specif ic information 
containing one or more search results (step S602) . Accordingly, 
the electronic apparatus 1 acquires the service-specific 
information. 

[0089] If the user requests to perform a search by keyword without 
designating the apparatus identifier, the information management 
apparatus 4 may transmit^ to the electronic apparatus 1^ all 
information corresponding to service -related information which is 
stored in the information management apparatus 4 and related to 
services which can be implemented by using electronic apparatuses 
registered in the information management apparatus 4 . 

[0090] The electronic apparatus 1 having acquired the 
service-specific information displays the acquired service-specif ic 
information on the display screen thereof (step S502) , thereby 
prompting the user to select a service to be implemented . In response 
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to this, the user operates the input section of the electronic 
apparatus 1 to select a service to be implemented (which is referred 
to below as "service X"), thereby specifying the service X to be 
implemented (step S503) . 
5 [0091] Next, the electronic apparatus 1 searches through 
applications stored therein for an application (hereinafter, 
referred to as "application A") required for receiving the service 
X (stepS504) . If there is the application A, the procedure proceeds 
to step S505. On the other hand, if there is no application A, the 

10 procedure proceeds to step S506. 

[0092] When it is determined that there is the application A, 
the electronic apparatus 1 inquires^ of the information management 
apparatus 4^ whether there is update information related to the 
application A (stepS505) . If there is the update information related 

15 to the application A, the procedure proceeds to step S506. On the 
other hand, if there is no update information related to the 
application A, the procedure proceeds to step S508. 
[0093] At step S506, the electronic apparatus 1 transmits^ to 
the portal site 3^ a download notice for downloading the application 

20 A. Accordingly, the portal site accepts the download notice (step 
S701) . 

[0094] Upon receipt of the download notice, the portal site 3 
reads the application A from the storage section thereof, and 



transmits the read application A to the electronic apparatus 1 (step 
S702) . Accordingly, the electronic apparatus 1 receives the 
application A (step S507) . Then, the procedure proceeds to step 
S508. 

5 [0095] At step S508, the electronic apparatus 1 designates the 
service identifier of the service X to be implemented, and provides 
the information management apparatus 4 with a search request to search 
for the apparatus -specific information of an electronic apparatus 
corresponding to the service identifier of the service X (step S508) . 
10 Accordingly, the information management apparatus 4 receives the 
search request. 

[0096] Upon receipt of the search request, the information 
management apparatus 4 refers to the service-specific information, 
as shown in FIG. 3, which contains the service identifier of the 

15 service X, and specifies an electronic apparatus registered in the 
information management apparatus 4 from among electronic apparatuses 
registered in the service-compatible apparatus type contained in 
the service-specific information. Then, the information management 
apparatus 4 acquires apparatus -specific information related to the 

20 specified electronic apparatus (step S603) . Next, the information 
management apparatus 4 transmits the acquired apparatus -specific 
information to the electronic apparatus 1 (step S604) . Accordingly, 
the electronic apparatus 1 receives the apparatus- specif ic 
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information as a search result (step S509) . Note that at step S508, 
if the user does not designate the service identifier using the 
electronic apparatus 1, the information management apparatus 4 may 
transmit all apparatus-specific information stored therein. 
5 [0097] Upon receipt of the apparatus -specific information, the 
electronic apparatus 1 displays on its display section (not shown) 
a listing of electronic apparatuses which can work in liaison with 
the electronic apparatus 1 to implement the service X (step S510) . 
This allows the user of the electronic apparatus 1 registered in 
10 the information management apparatus 4 to obtain information related 
to electronic apparatuses required for receiving the service from 
among other electronic apparatuses registered in the information 
management apparatus 4 . 

[0098] Next, the user operates the input section (not shown) , 
15 while viewing the display section of the electronic apparatus 1, 
to select another electronic apparatus to be used for implementing 
the service. Note that the electronic apparatus to be selected here 
is the electronic apparatus 2 (i.e., a DVD recorder) . In this manner , 
the electronic apparatus 2 is selected by the electronic apparatus 
20 1 (step S511) . 

[0099] After selecting the electronic apparatus 2 , the electronic 
apparatus 1 transmits^ to the electronic apparatus 2^ a service 
implementation request to implement the service X (step S512) . 



Thereafter, the electronic apparatus 1 activates and implements the 
application A (step S513) . 

[0100] On the other hand, the electronic apparatus 2 having 
received the service implementation request determines whether the 
5 storage section thereof (not shown) has stored therein an application 
required for implementing the service X (hereinafter, referred to 
as "application B ,! ) (step S802) . If the application B is stored, 
the procedure proceeds to step S803. On the other hand, if step 
S801 has determined that the applicationB is not stored, the procedure 
10 proceeds to step S804. 

[0101] When it is determined that the application B is stored, 
the electronic apparatus 2 inquires^ of the information management 
apparatus 4^ whether there is update information of the application 
B (step S803) . If there is the update information, the procedure 
15 proceeds to step S804. On the other hand, if there is no update 
information, the procedure proceeds to step S806. 

[0102] At step S804, the electronic apparatus 2 transmits to the 
portal site 3 a download notice for downloading the application B 

(step S8 04) . Accordingly, the portal site 3 receives the download 
20 notice (step S703) . 

[0103] Then, the portal site 3 retrieves the application B 
requested by the download notice from the storage section thereof 

(not shown) , and transmits the retrieved application B to the 



electronic apparatus 2 (step S704) , Accordingly, the electronic 
apparatus 2 receives the application B (step S805) . Then, the 
procedure proceeds to step S806. 

[0104] At step S806, the electronic apparatus 2 activates and 
5 implements the application B. This allows the electronic 
apparatuses 1 and 2 to work in liaison with each other to implement 
the service requested by the user. 

[0105] As described above, the service search system according 
to the present embodiment allows a so-called horizontal service to 

10 be readily searched for. 

[0106] Further, the service search system according to the present 
embodiment is able to reduce the number of accesses to the server 
as well as the communication load on the network. 
[0107] Furthermore, in the service search system according to 

15 the present embodiment, the information management apparatus 
registers electronic apparatuses therein, and thus can manage 
services which can be provided using the registered electronic 
apparatuses—, and aloo Further , the information management apparatus 
suitably transmits update information to the electronic apparatuses . 

20 Therefore, the user is able to suitably update an application 
installed in the user's electronic apparatus which is used for 
implementing the service. 

[0108] Note that at step S3 02 of FIG. 7, upon receipt of the update 



information, the electronic apparatus 1 may automatically start a 
download, without prompting the user to determine whether to download . 
This eliminates the user's confirmation, thereby saving the user 
time and trouble. 

5 [0109] Further still, at step SI of FIG. 5, if the application 
is previously installed (i.e., preinstalled) in the electronic 
apparatus 1 (i.e. , a mobile telephone) , operations at steps 13, 21, 
and 22 can be eliminated. Specifically, in the case where the 
preinstalled application is intended for use in liaison with another 

10 electronic apparatus, and service- specif ic information related to 
the preinstalled application is stored in the storage section (not 
shown) of the electronic apparatus, the electronic apparatus 
transmits the service- specif ic information together with the 
apparatus-specific information. In response to this, the 

15 information management apparatus registers therein the transmitted 
service-specific information as well as the electronic apparatus. 
This eliminates processing between the electronic apparatus and the 
portal site (at steps S13, S21, andS22) , and also reduces connection 
fees if the information management apparatus is connected to the 

20 portal site via a commercially provided communication line. 

[0110] Further still, if an application is previously cached, 
the electronic apparatus may register therein service- specif ic 
information of service X corresponding to the previously cached 



application. 

[0111] Note that although at step S14 , the information management 
apparatus registers therein the service-specific information as 
shown in FIG. 3- J_in which the apparatus type is related to all 
electronic apparatuses which can be used for the service-]_ without 
making any changes to the service-specific inf ormation-r . Therefore, 
the entire service- specif ic information is not necessarily 
registered into the information management apparatus . For example, 
as for the service-compatible apparatus type and the application 
information contained in the service- specif ic information, the 
information management apparatus may select and register only 
portions corresponding to the apparatus type of the electronic 
apparatus registered in the information management apparatus. In 
this case, however, at the time of registering the apparatus-specific 
information, the information management apparatus is required to 
check whether the electronic apparatus can be registered as an 
electronic apparatus which can be used for services registered in 
the information management apparatus from among services which are 
registered in the portal site and can be implemented by using the 
electronic apparatus . If the electronic apparatus can be registered, 
the information management apparatus is required to additionally 
register the electronic apparatus in the corresponding 
service-specific information. 



[0112] Further still, the portal site stores the same application 
information as that stored in the information management apparatus 
which, as shown in FIG. 3, contains the apparatus type, the application 
identifier, the application location information and the cache 
address. Accordingly, the information management apparatus is not 
required to atorcd store the application information so long as the 
information management apparatus stores therein information, such 
as a URL, which is related to a location at which the application 
information is stored. By eliminating the necessity of storing the 
application program in the information management apparatus, it is 
possible to achieve an effect of reducing the volume of data to be 
stored in the information management apparatus. 

[0113] Further still, upon receipt of a notice that a service 
identifier has been deleted, the portal site determines that the 
service corresponding to the service identifier has been eliminated, 
and may transmit update information at step S202 in order to delete 
service-specific information corresponding to the service 
identifier from among service-specific information registered in 
the information management apparatus. 

[0114] Further still, upon an occurrence of an update, new 
registration, or elimination of the service-specific information, 
the portal site may notify the occurrence to the registered user's 
electronic apparatus or the information management apparatus, and 
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the information management apparatus may perform change processing, 
such as a deletion of an outdated information, after receiving a 
confirmation notice from the user. 

[0115] Further still, at step S103 in the present embodiment, 
the information management apparatus automatically registers 
therein the update information of the service- specif ic information 
obtained from the portal site, and thereafter^ if the portal site 
notified the information management that update information of the 
service- specif ic information has occurred, then the information 
management provides a notice of the occurrence of the update 
information to electronic apparatuses for use in the service from 
among electronic apparatuses registered in the information 
management apparatus . 

[0116] Such a notice may be preferentially and selectively 
provided to an electronic apparatus (e.g. , a mobile telephone) which 
is likely to be frequently used by the user. Upon receipt of the 
notice, the user instructs the information management apparatus to 
download information from the portal site and updates the information 
as necessary. Further, if the electronic apparatus has information 
required to be updated, the user may instruct the information 
management apparatus to transmit necessary information (an updated 
application related to the service or data corresponding to an update 
of the application) from the portal site through the information 



management apparatus to the electronic apparatus. 
[0117] As shown in FIGs . 8 to 10, in the present embodiment, two 
electronic apparatuses download applications A and B from the portal 
site. However, the present invention is not limited to this manner 
5 of downloading the applications A and B. Specifically, the portal 
site stores the applications A and B and update information related 
to the applications A and B, and the information management apparatus 
downloads and acquires the applications A and B together with the 
update information from the portal site. Then, the information 

10 management apparatus provides the electronic apparatuses with a 
notice that the applications A and B have been updated. In response 
to the notice, the electronic apparatus may download the applications 
A and B from the information management information rather than from 
the portal site. Moreover, the information management apparatus 

15 may regularly acquire updates of the applications A and B from the 
portal site. In this case, the information management apparatus 
is required to have a storage section for storing the acquired updates 
of the applications A and B. 

[0118] Further still, as shown in FIGs. 8 to 10, in the present 
2 0 embodiment, an electronic apparatus designates another electronic 
apparatus with which the electronic apparatus works in liaison to 
implement a service, and requests the information management 
apparatus to search for services which can be implemented by the 



electronic apparatuses. However, the present invention is not 
limited to such a manner of searching services. Specifically, the 
electronic apparatus may request the information management 
apparatus to search for services corresponding to the apparatus type 
5 of the electronic apparatus itself. In this case, the electronic 
apparatus is required to transmit its apparatus -specific information 
to the information management apparatus prior to or at the time of 
requesting of a service search. 

[0119] Further still, in the case where a latest version of an 
10 application related to service X is cached or preinstalled in the 
electronic apparatus , it is not necessary to download the application . 
In this case, the electronic apparatus is prepared first to implement 
the service X, and thereafter another electronic apparatus may 
implement application B corresponding to the service X. 
15 [0120] In one example of the service X, a service of preselecting 
a TV program is implemented by an electronic apparatus, and 
information for programming to record the preselected TV program 
is transmitted from the electronic apparatus to another electronic 
program which performs a programming service. 
20 [0121] Further still, at step S602, the information management 
apparatus may select and transmit service-specific information 
related to a service which can be implemented by an electronic 
apparatus and another electronic apparatus registered in the 



information management apparatus from among searched 
service- specif ic information. This eliminates the need of steps 
S501, S502, S603, and S604, and also makes it possible for the user 
to efficiently perform a service selection at step S503. 
[0122] Further still, downloading at steps S606 and S804 is not 
necessarily performed if the update information is a minor update 
and the applications A and B can work in liaison with each other 
to perform normal operations without being updated. 
[0123] Further still, in the present embodiment, after a search 
for the service-specific information is performed, another search 
is performed to find an electronic apparatus registered in the 
information management apparatus from among electronic apparatuses 
associated with the service- specif ic information. However, these 
searches are not necessarily performed in the order as described 
above. For example, after a search for electronic apparatuses 
registered in the information management apparatus is performed, 
service- specif ic information related to services, which can be 
implemented between the user's electronic apparatus and the 
electronic apparatuses found by the initial search, may be searched, 
thereby selecting a desired service. 

[0124] Further still, an electronic apparatus may have an 
additional function of deleting registration from the information 
management apparatus. In this case, the electronic apparatus 
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designates the apparatus identifier thereof, and requests the 
information management apparatus to delete apparatus-specific 
information corresponding to the designated apparatus identifier. 
In response to this, the information management apparatus deletes 
5 the apparatus -specific information corresponding to the designated 
apparatus identifier. If the information management apparatus 
performs user authentication for deleting the apparatus- specific 
information, it is possible to prevent the apparatus- specif ic 
information from being deleted by a third party other than the user 
10 of the electronic apparatus, thereby increasing security for 
deletion. 

[0125] Further still, when the apparatus -specific information 
is deleted, data related to the apparatus type of the electronic 
apparatus is also deleted from data related to the service-compatible 

15 apparatus type contained in the service- specif ic information related 
to the service which can be implemented by the electronic apparatus. 
As a result of this, if data of the service-compatible apparatus 
type contained in the service-specific information ceases to exist 
for electronic apparatuses registered in the information management 

2 0 apparatus, it is not necessary for the information management 
apparatus to have stored therein service-specific information 
related to services, which can be implemented by the electronic 
apparatus targeted for deletion, and therefore such service- specif ic 



information associated with the electronic apparatus targeted for 
deletion may also be deleted at the time of deleting the 
apparatus - specific information . 

[0126] Further still, in addition to the additional function as 
described above, the electronic apparatus may have an additional 
function of deleting registered service-specific information. 
[0127] Further still, for example, if a service frequently used 
by the user is made unavailable for some rcasono reason , in some 
cases, it is preferable to delete information related to the service 
from the information management apparatus. In such an instance, 
the user's electronic apparatus designates the service identifier 
of the service and requests the information management apparatus 
to delete service-specific information related to the service. In 
response to this, the information management apparatus deletes the 
service -specific information. 

[012 8] Further still, by deleting an application related to the 
service from the electronic apparatus, it is made possible to leave 
no unnecessary information in a storage medium, such as a memory, 
within the electronic apparatus, thereby making it possible to more 
effectively utilize the storage medium. 

[0129] Further still, if the information management apparatus 
performs user authentication for deleting the service-specific 
information, it is possible to prevent the service-specific 



» 

information from being deleted by a third party other than the user 
of the electronic apparatus, thereby increasing security for 
deletion. 

[0130] As shown in FIG. 5, if the user does not own an electronic 
5 apparatus required for implementing a service, the information 
management apparatus provides the user's electronic apparatus with 
a notice of the type of the electronic apparatus which is not owned 
by the user. However, the present invention is not limited to this. 
Specifically, the information management apparatus maybe configured 

10 so as not to store service-specific information related to the service, 
which cannot be implemented due to an absence of the electronic 
apparatus, from among service-specific information acquired at step 
S14 . Alternatively, if the service-specific information related 
to the service, which cannot be implemented due to an absence of 

15 the electronic apparatus, has already been stored in the information 
management apparatus, the information management apparatus may 
delete the service-specific information. 
[0131] (Second Embodiment) 

A second embodiment of the present invention will be 

20 described with respect to how information related to a service and 
electronic apparatuses is managed and how the service is implemented 
when three electronic apparatuses are used for implementing the 
service. The following description is directed in particular to 

51 



a case where service Y is implemented using the information management 
apparatus 4 (a home server) , an MPEG2 compatible streaming server 
(server A) for implementing streaming, anMPEG4 compatible streaming 
player (a mobile telephone) , and a streaming server (server B) having 
a converter function for format conversion between the server A and 
the mobile telephone. 

[0132] Note that the present embodiment is similar to the first 
embodiment except for contents of the service- specif ic information 
and the procedure for implementing a service. Differences between 
the first and second embodiments are described in detail below. 
[0133] Firstly, the service-specific information related to 
service Y is described with reference to FIG. 11. FIG. 11 shows 
an example of the service-specific information according to the 
present embodiment. As in the first embodiment, the 

service-specific information contains a service identifier, a 
service form, a service-compatible apparatus type, application 
information, and meta information. 

[0134] The service identifier can be described using a namespace, 
such as "pana . com/service_y " . Alternatively, the service 
identifier may be an identifier which can be uniquely identified 
in a global space. Alternatively still, the service identifier can 
be a content ID defined by the Content ID Forum (Japan) . 
[0135] The service form is information which indicates the number 
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of electronic apparatuses required in each group (groups 1 through 
3) playing a role different from other groups in implementing the 
service. Specifically, the service form shown in FIG. 11 indicates 
that service Y can be implemented by a combination of one electronic 
5 apparatus in group 1, one electronic apparatus in group 2, and one 
apparatus in group 3 . 

[0136] The service-compatible apparatus type indicates types of 
electronic apparatuses corresponding to roles in the service. 
Specifically, in FIG. 11, DVD recorder type A corresponds to the 

10 type of an electronic apparatus having the role of group 1, a home 
server type A corresponds to the type of an electronic apparatus 
having the role of group 2 , and mobile telephone types A and B correspond 
to the type of electronic apparatuses having the role of group 3 . 
[0137] The application information is related to an application 

15 to be operated on electronic apparatuses which implement the service . 
In the application information, for each apparatus type (in FIG. 
11, the DVD recorder type A, the home server type A, and the mobile 
telephone types A and B) , a destination to which the application 
is downloaded (i.e. , address information) is described in the field 

2 0 of application location information, and information for uniquely 
identifying the application is described in the field of application 
identifier . 

[0138] In FIG. 11, the application identifier is uniquely assigned 



to each apparatus type related to service Y. The application 
identifier may be globally unique and described by a URL (e.g., 
pana.com/service_y/apl01.jar) . Regarding the cache address, if the 
home server has the application cached therein, information for 
5 accessing the cache may be described in the cache address. 

[0139] Next, the procedure of service implementation is described. 
A mobile telephone acquires service-specific information from the 
home server, together with apparatus-specific information related 
to servers A and B used for implementing the service. Thereafter, 

10 the mobile telephone transmits a request for implementing service 
Y to the server A, and provides the server A with the service -specific 
information related to the service Y and the apparatus -specific 
information related to the server B. The mobile telephone also 
transmits a request for implementing the service Y to the server 

15 B, and provides the server B with the service- specif ic information 
related to the service Y and the apparatus -specific information 
related to the server A. 

[0140] The server A determines whether it is possible to implement 
the service Y, and notifies the mobile telephone of a determination 
20 result. In this case, if an application related to the service Y 
is not present in the server A, the server Amay download the application 
from a portal site or the home server. On the other hand, if the 
application related to the service Y is cached or preinstalled in 



the server A, downloading is not required. Alternatively, if the 
application of the mobile telephone is of a previous version, the 
server A may request the mobile telephone to upgrade the application. 
The server A implements the service Y after preparing itself for 
5 implementation of the service Y in a manner as described above. 
[0141] Similarly, the server B determines whether it is possible 
to implement the service Y, and notifies the mobile telephone of 
a determination result. In this case, if an application related 
to the service Y is not present in the server B, the server B may 

10 download the application from a portal site or the home server. On 
the other hand, if the application related to the service Y is cached 
or preins tailed in the server B, downloading is not required. 
Alternatively, if the application of the mobile telephone is of a 
previous version, the server B may request the mobile telephone to 

15 upgrade the application . The server B implements the service Y after 
preparing itself for implementation of the service Y in a manner 
as described above. 

[0142] In an alternative procedure, the mobile telephone 
transmits a request for implementing the service Y to the server 
20 A, together with the service-specific information related to the 
service Y and apparatus- specif ic information related to the mobile 
telephone and the server B, such that the request for implementing 
the service Y and the apparatus- specif ic information related to the 
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mobile telephone are transmitted from the server A to the server 
B, thereby implementing the service Y. 
[0143] (Third Embodiment) 

A third embodiment of the present invention will be 
5 described with respect to how information related to a service and 
electronic apparatuses is managed when electronic apparatuses 1 
through N are used for implementing a pier-to-pier (P2P) service. 
The following description is directed in particular to a case where 
a chat service Z is implemented using the electronic apparatuses 
10 1 through N (mobile telephones 1 through N) and an information 
management apparatus (a home server) . 

[0144] The present embodiment is similar to the first embodiment 
except for contents of the service- specif ic information and the 
procedure for implementing a service . Differences between the first 

15 and third embodiments are described in detail below. 

[0145] Firstly, the service-specific information related to 
service Z is described with reference to FIG. 12. FIG. 12 shows 
an example of the service- specif ic information according to the 
present embodiment. As in the first embodiment, the 

20 service-specific information contains a service identifier, a 
service form, a service -compatible apparatus type, application 
information, and meta information. 

[0146] The service identifier can be described using a namespace, 
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such as "pana.com/service_z " . Alternatively, the service 
identifier may be an identifier which can be uniquely identified 
in a global space. Alternatively still, the service identifier can 
be a content ID defined by the Content ID Forum (Japan) . 
5 [0147] The service form is information which indicates the number 
of electronic apparatuses required in a group (group 1) playing a 
role in implementing the service. Specifically, the service form 
shown in FIG. 11 indicates that service Z can be implemented by one 
electronic apparatus in group 1. The service- compatible apparatus 
10 type indicates types of electronic apparatuses corresponding to roles 
in the service. Specifically, in FIG. 12, mobile telephone types 
A and B correspond to the type of electronic apparatuses having the 
role of group 1. 

[0148] The application information is related to an application 
15 related to the service. In the application information, for each 
apparatus type (in FIG. 12, the mobile telephone types A and B) , 
a destination to which the application is downloaded (i.e. , address 
information) is described in the field of application location 
information, and information for uniquely identifying the 
20 application is described in the field of application identifier. 

In the example of FIG. 12, the application identifier is 
uniquely assigned to each apparatus type related to service Z. The 
application identifier may be globally unique and described by a 
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URL (e.g., pana.com/service_z/apl01.jar). Regarding the cache 
address, if the home server has the application cached therein, 
information for accessing the cache may be described in the cache 
address . 

[0149] Next, the procedure of service implementation is described. 
Firstly, a mobile telephone 1 starts a chat session. In this case, 
the mobile telephone 1 acquires service-specific information related 
to the service Z from the information management apparatus or the 
portal site, and downloads an application related to the service 
Z. Note that if the application related to the service Z is cached 
or preinstalled in the mobile telephone 1, the service is implemented 
without downloading the apparatus. Similar to the mobile telephone 
1, a mobile telephone 2 activates the application related to the 
service Z, and enters the chat session started by the mobile telephone 
1. In this manner, n mobile telephones are able to implement a chat 
service. Note that in a user participation type service, such as 
a chat service, an electronic apparatus does not transmit a request 
for activating an application to another electronic apparatus. 
Processing of connecting to another electronic apparatus via a network 
is different between applications related to different services, 
and is not related to the procedure for implementing a service in 
a service search system of the present invention. 
[0150] While the invention has been described in detail, the 
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foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifications 
and variations can be devised without departing from the scope of 
the invention. 
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ABSTRACT OF THE DISCLOSURE 

An information management apparatus 4- acquires 
service-specific information which is related to a combination of 
types of electronic apparatuses i required for implementing a service . 
The information management apparatus 4 having stored therein stores 
at least one piece of service-specific information acquired by a 
service-specific information acquisition section. The information 
management apparatus 4 acquires apparatus-specific information 
which is related to an electronic apparatus^. The electronic 
apparatus i transmits a service search request. In response to the 
service search request, the information management apparatus 4 
searches for services, which can be implemented by the electronic 
apparatus—^, based on the service- specif ic information and the 
apparatus-specific information. The information management 
apparatus 4 transmits^ to the electronic apparatus^ ^a search result 
which is information indicting a listing of services which can be 
implemented by the electronic apparatus-i . In this manncr Theref ore , 
the information management apparatus 4 facilitates an easy search 
of horizontal services. 
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